
The jet fragmentation in pp and AuAu 
collisions at √sNN=200 GeV

Jan Rak

University of New Mexico
For the PHENIX collaboration



2Jan Rak10/31/2004

sQGP
Main RHIC results from AuAu data
(with us since SB QM01 )

• Strong high-pT yield suppression.

• Back-to-back jet disappearance.

• Large azimuthal anisotropies.
Lattice QCD,  Lect. Notes Phys 583, 209 (2002)

Modification of  parton properties due to their interactions with  QCD medium
• parton “intrinsic” transverse momentum kT

• Jet shape – jet transverse fragmentation momentum jT

• Parton distribution function
• Fragmentation function
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kT, jT

Partons have to materialize 
(fragment) in colorless world 

jet

Tj = jet fragmentation 
transverse momentum

〈|jTy|〉 is an important jet parameter. It’s constant value independent on 
fragment’s pT is characteristic of jet fragmentation (jT-scaling).

〈|kTy|〉 (intrinsic + NLO radiative corrections) carries the information on the 
parton interaction with QCD medium. 
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pp and dAu correlation functions
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Jet function assumed 
to be Gaussian

Fixed correlation:

both pTtrigg and pTassoc are 
in the same range

Assorted correlation:

pTtrigg and pTassoc different 

Fit = const + Gauss(0)+Gauss(±π)
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σN, σA , 〈|jTy|〉, 〈|kTy|〉 relations

Knowing σN and σA it is straightforward to extract 〈|jTy|〉 and 〈ztrigg〉 〈|kTy|〉

In the high-pT limit  (pT >>〈|jTy|〉 and pT >>〈|kTy|〉 )

siny
Nj p σ
π⊥ ⊥= 2 2

Ty NT Ak p σ σ≈ −

However, inspired by Feynman, Field, Fox and Tannenbaum (see 
Phys. Lett. 97B (1980) 163)  we derived more accurate equation
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“Effective” parton distribution function in pp
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W. Vogelsang NLO QCD

Phase 
space lim.



7Jan Rak10/31/2004

Fragmentation Function from xE distribution
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In Practice parton momenta are not known
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xE in pp collisions 

π±- h  see J. Jia

PHENIX preliminary
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<z> correction

PHENIX preliminary
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AuAu 〈|jTy|〉 and 〈z〉 〈|kTy|〉 from CF

(2.5<pTtrigg<4.0)⊗(1.0<pTassoc<2.5)
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Jana Bielcikova

Phys.Rev.Lett.92:032301,2004

pp <z><|kTy|>

pp <|jTy|>

(3.0<pTtrigg<5.0)⊗(1.5<pTassoc<3.0)

There seems to be significant broadening of the away-side correlation peak 
which persists also at somewhat higher pT range.
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Summary and conclusions 

Jet production and fragmentation:

• Good agreement of the jet properties in pp collisions with other lower √s 
experiments

• dAu jT and kT consistent with pp

• In AuAu significant broadening of “effective”  kT - with centrality 

• The pp reference understood, the analysis of 280 µb-1 AuAu run-04 data is 
ongoing. 
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